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CATALOGUE OF SATELLITE OBSERVATIONS, NO. C-23 


Prepared by D. V. Mechsue 


INTRODUCTION 


This report lists observations of Satellites 1960 21 (ECHO BW) and 1960 22 (carrier rocket, ECHO }) for 
the period September 1 througl December, 1960. Because great numbers of observations were received for 
Satelite 1960 21, we found it impractical and unnecessary to process all of them, Also, some observatfons 


were rejected because they were grossly in error. For these reasons, this report does not contain all obser- 


is 
vations received by SAO. 


The observations listed include those from the Smithsonian Baker-Nunn ¢amera stations, Moonwatch 
teams, U. S. and foreign observatories, military installations, Phototrack stations, and miscellaneous 
observers. A number of observations have been received from the National Space Surveillance Control 
Center (NSSCC), under an arrangement involving an exchange of observations of artificfal earth satellites. 
Minitrack and Doppler data received by SAO are not included. 


Units 


The date given lists the month and day of the observation; the time (U. T.) is given in hours, minutes, 
and seconds; maght ascension is in honrs, minutes. and seconds: declination, azimuth, and altitude are in 
degrees, minutes, and seconds; azimuth is measured from.north throngh cast; the range is in kilometers. 


An explanation of the Index Number appears on pages 3 and 4, 


1 
Adminfstrative Assistant, Computations Division, Smithsonian Astrophysical Observatory. 
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EXPLANATION OF INDEX NUMBER 


Tne index number in the column to the extreme rirht consists of six digdtse The first 
digit Indicstes the precision of the time of the observstion; the second and third dirits, 
the precisfon of position; the fourth digit, te coordinate system and corregtionsg the 
fifth dirit, the equstor snd equinox; the sixth dirit, the type of instrumentstion used in 
msking the observation. 


Precision of Time (lat digit) 


Code ‘ €tandard error in timing Code Standard error in timing 
nutber (o,) number (o,) 

f@) No estémate 5 02° <0 ¢ 05° 

P Lt: 
1 0, < .00038 6 105” < a $¢ a 
2 .coos® < a < .002° 7 Jar < PRS 3° 
8 8 8 8 
3 002" < a, < .005 8 PRL ee 4 
4 .005" < a, ¢ .02° 9 0, > 2° 


Precision of Position (2nd and 3rd digits’ 


Code Standard error in Code Standard error in Gode Standsrd error in 
number direction (op) number® direetion (o,) number* d4rection (oy) 
ie) No estimate 17 16"5 < 9, 1795 38 a7 € 0 € 315 
ol Pace ise 18 17°95 < 0) < 18:9 35 9 Co) bik 
0? 5a SS: fed 19 1825 < a) ¢ 1945 36 ib € 0 € 58 
03 a See: 20 1995 < a < 2095 37 518 < Op S 25 

ne n 
Ob 3" a 21 2075 < Oe ee) 38 75 < on < 5°97 
05 Wh Song 5 22 esi Ge See3.9 39 9:7 € 0) € 13! 
oF Soto. (60S > 3 2ai5 < on $ 26" Lo ite ong 197’ 
0? 6"5 < a5 < a"e ou ry Scere 0, < 29" 41 eeli7e cS oy < 22! 
08 PS cr On ee ones 25 Oe SPSS 8 42 22' € 0, € 28° 
ee) g's < on < ye 26 33" < 6, € 38" 43 B' ¢€ on€ 39! 
10 a5 < Oy < 105 Pa 3B" << on < 45" uh ?' < on <€ 4g? 
11 1095 € 0, < 11°59 28 us" <0, € 5h" b5 u9' € a € 193 
12 1115 € 0, € 1275 29 sh" € 0 € 18 46 1%< one 108 
13 12°S € of € 1355 30 M1 <a, ¢ 383 up "Wh <a ¢ 298 
4 IBS Co < 14%5 3 195 <0 ¢ 1g 48 198 <0. © 20h 
D DS DN 
is 1895 € 0, < 1535 32 17 0p) € 212 4g ate <0, 
16 15"5 <¢ 9) €1 "5 33 aloi< oO, € 0% 
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* For electronic instruments, these code numbers (2nd and 3rd digits of the index in 
table 6) are increased by 50. 
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08S NO STATION STa nO OATE Time R. de OE RzRe ASIMUTH ALTYTUDE RANGE FNDEX 
51246 BLAGOVESTCHENSR USER 8010 903 32 24 ea 20 22 30 32 00 845009 
33812 KONKO» JAPAN @©224 «9 OF 22:25 2803 20 a2 85 30 845002 
33822 MIZUSAWAg JAPAN ©2067? 9 08 32 26 00 334 66 33 42 845302 
59242 BLAGOVESJCHENSReYSSQ 2030 9 OF 22.28 0709 283 00 60 Je 00 845009 
33818 KONKOe JAPAN C224 9 O28 22 20 23 68 28 845302 
32242 AGAHIKAWA® JAPA ©20h8 329 Of 22:20 34.0 23 42 23 845042 
33822 SAPPORGe JAPAN O26 FOL 34 Lo a? 473 23 845002 
34750 CHATTANOOGAS TENN O0e2 9 01 Le 27 40 953 65 645303 
32143 ASAMIKAWAs JAPAN O203 9 O08 Be 38 54.0 360 23 300=— 2? 30 645062 
51743 BAKU. USSR 3002 9 81 lo O43 21.5 18 40 12 7 30 845009 
51740 SVEROLOVSK+e USSR 1645 9 09 te 0% 99.6 13 462 42 5 42 845009 
SUD44 ORENBURGHe USSR Y00o3 «69 Cf lo Oo 26.3 12:98 30) 623 42 845009 
51745 ORENBURGH® USSR 1063 9 01 16 06 28.59 1? 29 90 26 Oo 845009 
51757 STALINABAD+ US§$R 1068 9 08 ¥6 06 S063 33 48 Ya 469 Je 845009 
20$48 SHIRAZ*BA+ GRAN 9008 a) | Be 06 54.89 4 29 00 85 23 434023 
SQTS2 BAKU, USSR 2002 9 @1 Yo 08 0559 34 04 82 «46 450 845009 
S175@ ALMAtARAs Uasr 40e?, 99 OL 1610 40.0 35 50 48 36 48 "645006 
$1758 STALINABADs USSR 2068 908 Vo 10 3966 22:15 24 to 39 845009 
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51259 STACINAGAD, USSR 1068 906 Bo as 32.0 0 29 Qs 45 42 645008 
20535 WOOMERATEN, AYSTR. 9003 5 O8 46 53 43.83 6 44 48-935 49 434099 
32584 SYONEYs AUSTR. 000? 9 O08 Y6 d4 26.2 6 42 -\? BaS0ee 
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51936 ONEPROPEBROVSK. USSR YO1T 901 16 08 38.5 20 21 «49 12 845009 
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53995 BLAGOVESTCHENSr + USSR 1010 10 21 19 50 34.8 9 29 00 12 36 845009 
34973 KASHIWABARAs JAPAN 9222 (#19 21 19 51 06 sees 51 84500¢ 
10967 TOKRYO'BN, JAPAN 9090S 10 21 19 91 Sielod 307 26 48 30 4346013 
30968 MITAKAs JAPAN 0229 10 21 19 51 $508 307 06 42 546 845303 
34971 ASAHIKAWAs JAPAN o201 10 21 19 93 S6ee > 90 0G 41 30 ? B45002 
54969 MITAKA® JAPAN 0229 10 21 19 55 Odes 390 30 de kb 845303 
55996 BLAGOVESTCHENSK*USSR 1010 10 21 19 56 3060 9 30 00 Tea 865009 
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34970 MITAKAs JAPAN 0229 10 21 19 57 4168 24 48 +3 36 845303 
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34972 YOKKAICHI» JAPAM 0298 10 21 19 99 28 12 48 $5 845002 
34975 SAPPORO» JAPAN 02465 10 21 19 59 98e¢ it 33 46 54 845002 
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53969 TASHKENT.» USSR 1052 «10 21% 23 31 geet « 56 00 37 48 845009 
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O8S NO STAT 10M STA NO BATE Time Re Ae OECL. AlfMUTH ALTITUvc RANG® ENucA 
53905 SPETSALs GRe e078 #10 23 1 24 560 239 12 10 30 834309 
5390@ SPETSAl. GOR. 8078 10 23 2 25 56.0 236 54 11 00 834309 
53907 SPETSAL. GR. 8078 10 23 1 26 5160 238 36 & 00 834309 
53908 SPETSAls OR. 8078 10 23 1 27 9120 238 30 & 42 8343509 
53910 SPETSAls GR. 6078 10 23 3 le 3905 101 00 33 12 834309 
53911 SPETSAls GRe 8078 10 23 3°15 27.5 105 00 37 12 834309 
$3912 SPETSAl. GR. 8078 10 23 3 16 11.0 109 00 #1 00 834509 
53913 SPETSAls GR. 8078 10 25 3 19 05.0 139 40 50 Le #34309 
5391 SPETSAls GRe 8078 10 23 3 20 11.0 158 30 7 48 634509 
Seal19 BRATISLAVAs CZECH. 5702 1D 23 3 20 49-7 7 38 OO 35 45 634Dad 
53915 SPETSAls GR. eO78@ 10 23 3 21 0540 175 06 a7 1b 654909 
5391e SPETSAL»s GR. 8078 10 23 3.22 3165 198 00 52 30 834309 
53917 SPETSAI» GR. 8078 30 23 3.23 1065 205 54 a9 42 834309 
$3918 SPETSAI+ GR. 8078 10 23 3 26 325 218 42 #lois 834309 
53919 SPETSALe® OR. 8078 10 23 3.25 26040 223 68 56 42 834309 
53920 SPETSAL»s GR. 8078 10 23 3 26 0005 2c 4b 3s 64 894309 
5392] SPETSAL»s GR. 8278 #10 23 3 27 0640 231 24 26 00 63420" 
53922 SPETSAls GR. 8078 102 3 28 21.0 235 30 el ae 834309 
53923 SPETSAI» GRe 807%! 102 3 29 4920 239 06 le 00 b34S04 
53924 SPETSAL»s GR. 8078 10 23 3 30 loed 240 00 14 90 63%309 
53925 SPETSAl»s GR. 8078 10 235 3 31 0860 eo) 4 1d ie 634309 
53926 SPETSAl» GR. 807%’ 10 23 3 32 0500 2430 1a € 00 83430% 
53927 SPETSAls GRe 8278 10 23 3 33 0606 244 34 & 24 d3450¥ 
10973 JUPITER*BNs FlAs 9010 10 23 9 OF 32440 < le de 27? 10 434015 
34745 DENVER® COLO. 8582 10 23 9 OB &Leo 5 sb 39 4> 00 * §45303 
3e7T& ROANDKE® VAs 0033 10 23 9 99 01 > 46 Ce 26 42 B45 066 
34778 SILVER SPRINGs MO. 0032 19 25 9 Ud 35 355 54 84500¢ 
34779 SILVER SPRINGe MD. 0032 30 23 911 49 Q Te 84930. 
10961 WOOMERA'SN, AUSTRe 9003 10 23 10 22 08.01 06 18 -7& 27 ~ #34025 
34769 MELBOURNEs AUSTRe 000s 10 23 12 22 42 400 60 id Qu 8453502 
34782 TOWNSVILLEs AUSTRe CTH, ~10r 23 22 27 Q2e. 14¥ 26 VT 04530< 
34783 TOWNSVILLEs AUSTR. b>78 10 23 10 27 Owel inY 03 1-132 BH 23502 
3&7B& SACRAMENTOs Cave B57 aor Bs tl C4 356% lsd 00 co} io 641504 
Be7Tee DENWERs COLL. 8582 129 63 PIAST 1586 c7e 12 ol #.< 84950: 
10965 ORGAN PASS*EN+ NoMe FOOT -You23 Ll U7 59037 Te ane oz 34 @34uls 
34615 NEw ORLEANS» LA. 003C 10 23 Vi 14 170d 0 90 36 00 84>r302 
19962 WOOMERA'BN. AUSTR; $903 19 03 bez, Shes 0 O7 6 39 39 434085 
34785 SACRAMENTOs CAL. SSI C623 13 11 @2ed QO oF ved wd 64130" 
34994 SAPPOROs JAPAN 0285 39 23 15 C2 4706 6b 4 3 12 54 845002 
34995 SAPPORDs JAPAN 2245 39 23 17 3l O70 ee aL 35 we B45 U0. 
53815 FLEAR» HADAG. os0% 10 23 1E 12 0020 <1d 40 Toes BeDsuy 
53817 TULEAR» MADAG. 6498 10 23 16 13 0066 <08 He Yio 04 250% 
53818 TULEARs MADAG. 640% i0 23 16 14 Wee <05 30 BE eae Wy 643504 
53819 TULEAR» MADAG. 6404 10 23 le 15 0060 <0] 58 17 845509 
53820 TULEAR+s MADAG, 0406 Wo 23 18 16 O0ed Ne He 3 2¢ 00 045309 
$3821 TULEARs MADAG, 6404 10 23 16 17 900c 191 es 27 30 605309 
53822 TULEARs MADAG. 6404 10 23 18 18 0009 183 56 40 36 645509 
53823 TULEARs MADAG. 6408 109 23 18 22) Wed 160 46 Crary o4d509 
53826 TULEARs+ MADAG. 0406 10 23 1E 2. 006 146 06 @5 39 345309 
54097 VLADIVOSTOK s USSR TOPS: 0r23 18 SH 500% & & 30 Si 26 84500% 
34996 ASAHI KAwAs JAPAN v2O2 O23 19 QO) See or 30 «2 00 645006 
54098 VLADIVOSTOK, USSR 1013) 10 23 19 05 idot 10 15 Ov 4) ob 34500% 
34998 KANAYA MACH! s JAPAN Vee” ie 2:5 9 vo él le © > BH D008 
34997 YOKRKALCHIs JAPAN O256 19 23 19 .0 05 12657 490 845008 
34872 BAGUIO CITY+ PHel dS. 0534 16 23 20 58 #3045 334 36 le 845500 
34815 HSINGCHU CITYs+TALWAN 0502 129 23 <0 58 w4e8 oO le ol 4. 845046 
34673 BAGUIO CITYs PHelie 259@ $0 23 ci Od 19. 353 Soe) 2a 36 845300 
35000 YATSUSMIROs JAPAN 272 10 23 oi) 83°10 330 00 34 48 845302 
34816 HSINGCHU CITYsTALe@AN 9500 oC 23 21 93 2003 LSU5T 87 06 34504 
3487% BAGUIO CITYs PmelS. 9506 10 2 BeOS 37 10 4&2 9 bw BH D30e 
34999 YATSUSHIRO» JAPAN O272 Ide <1 06 Qu 3 V0 30 OU 04 I5SVE 
534286 FRUNZE*® USSK 4058 10 23 «2 68 53503 “© 47 36 $e ad ba 500% 
54287 FRUNZE® USSk C58 10 2} 2c XL O08 Pte ete! a5 «6 o#2009 
54288 FRUNZE® USSR iCs8 10 23 2é 3D S¥el o ‘3 00 wo ole baSugy 
54289 FRUNZE® USSe 1088 iC 23 ec 32 Ode Tae OC wo Le 34500¥ 
54290 FRUNZE® USSR 1058 10 23 Car sere Cpe ir SC) 8 i6 OC #6 06 645004 
5429] FRUNZE® USSR 1058 #1C 23 22 33 5929 9 32 OC 44 546 345009 
54@28]) FRUNZEs USSF 1058 10 22 53 2265 3 4&3 OC 26 00 84500% 
$4083 STALIMABADs USSR 1066 lg 25 ac 5& 3463 5 <1 00 4S 56 ba500¥ 
54084 STALINABADs USSR 1c6e 10 23 22 56 100c 7 00 36 23°18 845009 
54982 STALINASAD®s USSF 1087 10 23 <é 58 3606 9 31 00 52 06 85009 
54282 FRUNZEs USSR 1058 JO 23 23:00 35e¢ 9 52 00 ao we 845009 
54085 STALINASAD. USSR 1068 10 23 23 00 b4e6 10 56 30 «5 36 345009 
$4283 FRUNZE® SSsk 105@ 10 23 23 O1 3646 ‘ 30) -30 4&2 36 842009 
94284 FRUNZE® USSR 4058 10 23 23 Ce Oded 10 50 OU «1 90 642009 
54285 FRUNZE® USSK 1058 430 23 23 93 “7e3 11 36 30 32 vo 849009 
34786 ANTOFAGASTA» CHILE 0804 12 26 0 0S ade is O« -7T1 43 berber 
3787 ANTOFAGASTAs CHILE e8ce 10 24 £99 3eee “ol -61 11 845062 
10977 VILLA DOLORES*BN+ARG 90)) 1Q 26 C 14 45490 S082" = 17206 4340)8 
10975 SHIRAZ *BNe IRAN 7099 10 26 € 54 #7297 2.037 Ve Te 434013 
34788 AMTOFAGASTAs CHILE 0404 10 24 2 06 S604 ie 56 -55 26 845042 
3Ba789 ANTOFAGASTAs CHILE Geoe 1C 24 2 28 D4e4% 47 50 “64 «3 845002 
3479D AMTOFAGASTAe CHILE O80% 88 26 ZO) 43.7 a 93 “67 05 BOD04e 
5370 MEUOONs FRANCE 2735 10 && 2 48 39.40 17@ i7 40 39 637109 
53705 MEUOOMs FRANCE 2715 1 26 z2 «9 G0.919 169 35 St ae o3Ti9? 
53706 MEUOONs FRANCE 2715 10 26 2 30 Dield 154 és 94 03 o37109 
53928 SPETSAL»s GRe 8078 10 24 2 $9 18.0 169 ob 41 00 og8l389 
5€088 TCHERNOVIESY. USSR 1062 10 24 2 $9 56.0 & é1 36 22 36 349009 
53707 MEUOON>s FRANCE 2715 10 24 2 51 13.60 135 ov a3 36 o37loy 
53708 MEUOONs FRANCE 2715 10 24 2 52 00050 123 33 a1, 33: o37109 
53709 MEUDONs FRANCE 2715 10 24 2 53 14e70 108 54 46 24 637109 
$3929 SPETSAle GR. ac?e® 10 24 e 53 2400 153 «2. 59 Jo 834309 
53710 MEUOONe FRANCE 2715 10 26 Zz 54 283060 100 17 41 34 637169 
$3930 SPEESAls GRe 8078 30 24 2 34 43.0 182 86 S@ be 834309 
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This series of Special Reports was instituted under the 
supervision of Dr. F. L. Whipple, Director of the Astrophysical 
Observatory of the Smithsonian Institution, shortly after the 
launching of the first artificial earth satellite on October 4, 
1957. Contributions come from the Staff of the Observatory. 
First issued to ensure the immediate dissemination of data for 
satellite trackins, the Reports have continued to provide a 
rapid distribution of catalogues of satellite observations, 
orbital information, and preliminary results of data analyses 
prior to formal publication in the appropriate journals. 


Edited and produced under the supervision of Mrs. L. G. 
Boyd and Mr. E. N. Hayes, the Reports are indexed by the Science 
and Technology Division of the Library of Congress, and are 
regularly distributed to all institutions participating in the 
U. S. space research program and to individual scientists who 
request them from the Administrative Officer, Technical Infor- 
mation, Smithsonian Astrophysical Observatory, Cambridge 38, 
Massachusetts, , 


